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GRID AND THEME REGRESSION

Jeft Jenness - jefh@jennessent.com

jjenness@fs.ted.us - US!

Introduction

Linear regression provides users wit

-

relationships between data. The too.

Jenness |

L nterprises - http://www.jennessent.com

-

n a powerful method for analyzing
| has been specifically designed to

allow a user to conduct simple linear regression analyses (with a single

“independent” or “predictor” variable) or multiple linear regression (with

multiple independent variables). These types of regression let the user

identify whether a dependent variable varies in a predictable way over a

range of values of the independent variables. For example, regression

analysis could tell a user whether fish stocks tend to rise or fall as nutrient

levels in the water rise and fall; and can quantify the linear relationship

that may exist between fish stocks and nutrient levels. In addition, the

analysis also provides users with the probability that any relationship

E

established is due solely to chance. Once such a relationship has been

4

established, it can be used to explain how much of the variation in fish

stocks is due to nutrient levels, and to predict what the fish stock might be

at some particular nutrient level.

¢! Regression Options:

- Please select Theme - Please select 1 or more

Please select a single

Resol.sho

Grid_values70.shp (GRID b ﬂ - Indepe?i?;sta"?redlctcr - - Dependiri;téﬁesponse -
Grid_valuest9.shp [GRID-be Besnd 7 Pointid A
Grid_val_rearess_10.shp dependen dependen
Grid_val_rearess_9.shp precip. fan
Grd_valuest68.shp (GRID-be Ann_precip Ann_precip

v

Y-hat [precip_ran] =

Define Model |[[2)]

B0 + B1*[Ann_precip]

=
=i

OUTPUT OPTIONS:

[v R-Squared
[v ANOVA Table

[V Descriptive statistics

Options

[v Confidence Interval for Slope

Confidence Level: 0.95

[~ Save Residuals

[v Confidence Bands around Model
0.95

[V Scatterplot
Confidence Level:

[v Save Predicted Values

[~ Save Stand. Residuals

[v Sequential Sums of Squares

Help
Cancel

0K

) Regression Options:

Select a single
- Dependent/Response Grid -

Y-Hat [Predicted Values] ;I
precip_random

Select one or more
- Independent/Predictor Grids -

Y-Hat (Predicted Values) ﬂ

precip_random

Mean_air_temp Mean_air_temp

Ann_precip

Define Model |[[2)'

Ann_precip

‘Y-hat [Mean_air_temp] =

BO + B1*[precip_random] + B2*[Ann_precip]

1 eI

OUTPUT DPTIONS:

[v Save Grid Cell Yalues in a point shapefile?
[v R-Squared

[v ANDVA Table
[~ Scatterplot

[v Descriptive Statistics

[v Confidence Interval for Slope

ANALYSIS BOUNDARIES
Please select &) Summary Statistics:
- POLYRON THEME - Mean:
[V Mean

- Don't Use Polygons - 4]
v Std. Eror of Mean

-,
o L S s
L Sl g~

617.922 T

389.270 7

Response

67.235 11

-295.488

Produce Detailed Statistical Reports

e
161.017 T i
(B SR r

3020 N. Schevene, Flagstaft, AZ, USA, 86004 - (928) 607-4638
DA Forest Service Rocky Mountain Station - 2500 S. Pine Knoll Drove, Flagstaft, Arizona, USA, 8600t

20.143

Model: Y = [5‘ - ﬁ]X

1
377.214
Predictor

Model: Y = ;80 - Bl)( -

R? (Adjusted)= 0.854

Advanced Field Statistics

Scale:

x| #2 Calculate Statistics: i x|

Calculate Statistics For

[T VYariance

[¥ Standard Deviation

(¢ the selected features of

" all features of

[V Average Deviation Themes Fields
pIE o Res fhiEes Shape: Wsheds_combined.shp A Elev_area 4
Conf. Level [0.95 [T Skewness Elev: count
[V Skewness [Fisher's G1) Elev_max _I
: Quantiles and Range: - [~ Kurtosis S e
_ ZlHon [V Kurtosis (Fisher's G2) ;
FDE‘!?GEEENSFE)EE;ELD [ First Quartile DOther Statistics: = Elev_range |
: - 1 [V Median I Mode lgnore Values
-
I | Masimum [V Number of Null'Values [Separate multiple values by commas)
[V Total Sum
I Range I Histogram OUTPUT OPTIONS: & Simple " Advanced
Cancel |  Hep | ok Cancel | Hep | oK
=1

€2 Define

Predictor VYariables [V]

Regression Model:

Confidence Level: 0.95 ]!-/' [ ave Diadelad W akias] 2 Statistics for Airt_mean [Af_watersheds.shp] B[] E3 |Jll < Statistics for Airt_range [Af_watersheds.shp] [B[u] E3 |l 2 Statistics for Airt_std [Af_watersheds.shp]  [MH[=] E3
[v Confidence Bands around Model I [Save Besdusk Help e - . R
Confidence Level: 0.95 IV IS ava sl etk Cancel /
[~ Save Confidence Level Grids [V Sequential Sums of Squares 0K a5 o) ) \m\ 2511
o 1 18] 0. I_IJ_I oy g 0. IEI ==}

x|

Build Complex Models

precip_ran -

Response (precip_ran) =

Delete Terms

B0 + B1*[1/precip_ran] + B2*[{&nn_precip”3] + -
B3*{&nn_precip™2] —

v

v [V Vv 15t Dider Model | 2nd Dider Model | 3rd-Order Model |
V)
AN || In{V) || e | Help | Cancel | 0K | y
1st-Order Model 2nd Order Model \
27T 27T
5 25] = 5
g g
E 227 é 22T
£l Y=8+pBX+ = .
g1 =h+PX+e g1 Y=8+BX+BX +e
- 19 = 19 .
S -
17 f | 17 f !
1484 2622 3759 1484 2622

Average Yearly Rainfall (mm)

N
~
)

[N
a

Y=4

Mean Daily Temperature (°C)
2 N
1 1

-
~l

3rd-Order Model

+BX+BX+B, X +é

3759
Average Yearly Rainfall (mm)

1484

2622
Average Yearly Rainfall (mm)

3759

Additional Statistical Tools

Probability Distribution Calculator:

Calculate critical values from
a variety of statistical
distributions. This calculator
works on values and
parameters that you enter
into the dialog.

e

Jenness
Enterprises

2 Probability Distribution Calculator:

X

Test value: |14
Calculate
Output Value: | 0137239231863
T s - Distribution -
robabilty (FDF) Chi-Square ;I
" Cumulative Probability [CDF) Esorisntal
" Quantile [IDF; Inverse CDF) F
Normal Distribution Parameters: Logistic
Mean: |12‘335 LogMNormal
St. Dev.: [1.334
I | Poisson Ll
Help | Close |

0 33513 100856 167833 234

E3 301857 0256894 7.7023 12.847217.8681 23.125 eificxcics

0 093% 18712 28082 3.7425 46731 58137

Number of Bars: [—?m FRediaw |

Number of Bars: f—ﬁmm Rediaw |

Number of Bars: [_E \I‘E‘ Redraw |

AIRT_MEAN: [5430 values] v
Statistics Report: Af_watersheds. shp

PSR Y —
Total: 127970.7739
Mean: 23.5674
Median: 2428065
Mode: 25.9167
Minimurm: 0.0000
Maximum: 30,1667
Range: 30.1667

Standard Error of Mean: 0.0431
VVananeca 1210n8

| Airl_mean |

R AIRT_RANGE: (5490 values] ————— <]
Statistics Report: Af_watersheds.shp

AIRT_RANGE: -wrreeserees
Total: 14583.0447
Mean: 2.6563
Median: 1.54170
Mode: 0.0000
Mirimum; 0.0000
Mawimum: 30.8333
Range; 30.8333

Standard Eror of Mear: 0.0436
Ll VY atianna: 10 4724 ﬂ

Close I | &irt_range

4| Close

AIRT_STD; —emeieeeens :l
Total: 3050.4918
Mean: 0.5556
Mediar: 0.32795
Maode: 0.0000
Minimun: 0.0000
Manirmum: 5.6137
Range: 56137
Standard Ewor of Mean; 0.0087
Vanance: 0.4170
Standard Deviation; 0.6458
Number of Features: 5430 j

F rertodhlull v slisae: 00000

| &irt_std

x| Close

Scatterplots Linked to View

Selecting these points on the Scatterplot automatically
causes the points on the view to become selected —

# Scatterplot of "Air_temp’ over 'Precip’ (Data Source = "Sample Poits’) 1

] RegressionLine %

& grid_regression_2

o Grid_walues shp (GRID-EA)
L]

| Grid walues3_1.shp(GRID-

T

Scatterplot is linked with theme 'sample_p_regress_
Selecting features from one will automatically select
Model = BO + B1*[Precip] + B2*[Precip®2]

R-Squared = 0.0720, Adjusted R-Squared = 0.0691

e T . it e A
ﬂ Scatterplotds.shp
25 J o3 Jase 074
[ 1975 - 1461
o [ 1462 - 1048
£ [ 1949- 2435
© : ; [ 2426 - 2822
a— i f ] 2923 - 2409
h| P e B 2410 2608
= Il =297 - 4383
C( [ IMNoData
1971
17 1 1
1484 2622 3759 E
Precip

T.dof in view Views'
features from the other.

Table Probability Distribution Calculator:

Calculate critical values from
a variety of statistical
distributions. This calculator
works on all values in a
table based on parameters
you set in the dialog.

| £ J

2 Table Probability Distribution Calculator:

X

Input Value Field [Ait_max x| CHae
Save Dutput to Field: [ - Make New Field - ]
¢ Probability (PDF) - Disubnion.
Chi-Square ;l
¢+ Cumulative Probability [CDF) Eiparmei
" Quantile (IDF; Inverse CDF) F
Normal Distribution Parameters: Logistic
Mean: |13 LogMormal

St. Dev.: |1'2213

| Poisson

— |« L

Help | Cancel

f o

Download the free ArcView 3.x Grid and Theme Regression Extension at http://www.jennessent.com/arcview/regression.htm

Please visit our ArcView Extensions website at http://www.jennessent.com/arcview/arcview_extensions.htm for a large selection of other free ArcView tools!

1
734.286

R? = 0.903.
R? (Adjusted)= 0.900

=

&2 Model and ANOYA Table_12

DEPENDENT DATA:
INDEPENDENT DATA:

dependen
[Zann_preci]. [Zinn_preci”2], [Zann_preci”3]

NHew Theme with Regression Values added to view:
——> Theme Name = Grid_wal_regress_15.shp

regression\Grid_val_regress 15.shp

Fields Created and Added to Table:
—-—>» Predicted Values:
—-—> Residuals: Field = [Residuals], Alias = Residuals
-=> Standardized Residuals:

Field

——>» Lower 95% Confidence Level: [LCL_95_2]. Alias

—> Upper 95% Confidence level:

DESCRIPTIVE STATISTICS:

——— DEPENDEN [Dependent/Response] ——
Hean: 24,465107894737

Std. Error of Mean: 0.029576892237
Lower 95% Conf. Limit: 24.407029270455
Uppex 95% Conf. Limit: 24.523186519019
Minimum: 17.500000000000

Median: 24 500000000000

Haximum: 26.416700000000

Mode: 24 4167

Fange: 8.916700000000

Variance: 0.565115990124

Standard Deviation: 0.751741970442
—2.364748378947
16.195767846773

Skewness (Fisher's Gl):
Kurtosis (Fisher's G2):
Total Records: 646
Hunber of Null Values: 0

——— [ZANN_FRECI] [Independent-Predictor] --——

Mean: 1813 252321981424

Std. Error of Mean: 11.526499937537

Lower 95% Conf. Limit: 1790.618326023220

Upper 95% Conf. Limit: 1835.886317933628

Minimum: 1484 000000000000

Hedian: 1747.500000000000

Maximum: 3759.000000000000

Hode : 1585, 1680, 1725, 1740, 1744, 1746, 1772, 1784,
Range: 2275.000000000000

Variance:
Standard Deviation:
Skewness (Fisher's Gl1):
Kurtosis (Fisher's G2):
Total Records: 646
NHunber of Hull Values: 0

1787

85827.689723282296
292.963632083032
3.111501177057
12.764583322368

——— [ZANN_PFRECI"2?] [Independent Predictor] —-——

Mean: 3373578 812693498600

Std. Error of Mean: 52819 299736644658

Lower 95% Conf. Limit: 3269860.266481200700

Uppexr 95% Conf. Limit: 3477297, 358905796400

Minimum: 2202256.000000000000

Hedian: 3053756.500000000000

Maximum: 14130081.000000000000

Mode: 2.51223e+006, 2.8224e+006, 2.97563e+006, 3.0276e=+006, 3.0415

3.04852e+006, 3.13998e+006, 3.18266e+006, 3.19337=+006

Fange: 11927825.000000000000

Variance: 1802261462336.503400000000

Standard Deviation: 1342483 319202329500

Skewness (Fisher's G1): 4.144330696588

Kurtosis (Fisher's G2): 21.987591186154

Total Records: 646

Hunber of Hull Values: 0

——— [ZANN_FRECI"3] [Independent-Predictor] ———

Mean: 6505796163, 286377300000

Std. Error of Mean: 193947662.708301200000

Lower 95% Conf. Limit: 6124951098.741071700000

Uppex 95% Conf. Limit: 6886641227.831684100000

Minimum: 3268147904 000000000000

Median: 5336440357 500000000000

Maximum: 53114974479.000000000000

Mode: 3.98188e+009, 4.74163e+009, 5.13295e=+4009, 5.26802=+4009, 5.30

5.32271e+009, 5 .56405e+009, 5.67786e+009, 5. 7065524009

Range: 49846826575.000000000000

Variance:
Standard Deviation:
Skewness (Fisher's G1):
Kurtosis (Fisher's G2):
Total Records: 646
Hunber of Hull Values: 0

24299739532178723000.000000000000
4929476598.197695700000
5.312848750175
35.413678981253

——> Location = c:“esrivav_gisilharcviewnl_jeffscripts\consultation™united _nations\

Field = [Y-Hat], Alias = Y-Hat (Predicted Values)

Field = [stan_res], Alias = Stand. Residuals
= .95 = Lower 95% Con. Level
Field = [UCL_95_2]. Alias = Upper 95% Con.

de+006,

444e+009,

R? (Adjusted)= 0.824

Level

Regession Equation:

Regression Model = B0 + Bl*[ZAnn_preci] + B2%[ZAnn_preci”2] + B3*[ZAnn_preci”3]
Y-hat = 20.4381125 + 0.0079835*[Zinn_preci] - 0.0000046%[ZAnn_preci”2] + 0.0000000%[ZAnn_preci”3; |

FParaneter Coefficients:

nodel, in the order they appear in the nodel.
»*%* P-values calculated on F-distribution with 1, 642 df.

into the model up to this point.

95% CI

Coefficient | Value | Std. Error | t-Value | P (>|t|) | Lover | Upper
[Intercept] 20.438112477 2.9204104655 6.9983698 0.00000000 14.7034018 26.1728230
[ZAinn_preci] 0.0079835220 0.0039099592 2.0418427 0.04157531 0.00030566 0.01566137
[ZAnn_preci”2] —0.000004602 0.0000016912 -2.721141 0.00668204 —0.0000079 -0.0000012
[ZAnn_preci”3] 0.0000000007 0.0000000002 3.3250418 0.00093438 0.00000000 0.00000000
F-values calculated on t-distribution with 642 df.
Coefficient of Multiple Determination (R-Sguared):

-3 R-Sguared = 0.093495

——>5 Adjusted R-Squared = 0.089259
ANOVA Table
Dependent Grid: dependen

Df Sum of Sg Mean Sg F-Values P-Value

Regression 3 34.079 11.3595865 22.0713979 0.0000000
Residuals 642 330.421 0.5146745
Total 645 364.500
Sequential Suns of Squares: *
Dependent: dependen
Coef ficient | DF | Sum Sg. | Mean SS | F | P #% | R-Sguared ===
[ZAnn_preci] 1 4 56960 4.56960 8.87861 0.0029943 0.0125366
[Zinn_preci™2] 1 23.8189 23.8189 46 .2796 0.0000000 0.0778836
[Zinn_preci”3] 1 5.69020 5.69020 11.0559 0.0009344 0.0934946
Residuals 642 330.421 0.51467
Hotes:

% This table reflects the Sums of Sguares explained by adding each parameter into the

*%% R-Squared values reflect multiple correlation coefficient of all paraneters entered

Analysis Began: July 22, 2:14:05 PH
Analysis Complete: July 22, 2:14:19 PH
Time Elapsed: 14 seconds. ..

|
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